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FROM: S. H. Levine 

ABSTRACT 

This memorandum discusses MSFC's current requirements 

f o r  the acquisition of vibration and acoustics measurements during 

the launch phase of the AAP-4 mission. 

In addition, this memorandum reviews MSFC's considera- 

tion of  obtaining these mea,surements during decking of the LM/ATM 

to the orbiting MDA/AM/OWS and discusses the disadvantages o f  the 

approaches currently being considered. 
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T h i s  memorandum d i s c u s s e s  t h e  p r e s e n t  p l a n n i n g  f o r  ATX 
c i a t ; !  a c q u i s i t i o n  d u r i n g  t h e  l aunch  p h a s e  o f  t h e  AAP-4 m i s s i c n .  

The a c q u i s i t i o n  of v i b r z - t i o n  and  a c o u s t i c s  d a t a  
d u r i n g  t h e  l a u n c h  p h a s e  i s  n e c e s s a r y  i n  o r d e r  to p e r m i t  post 
f l i g h t  a n a l y s i s  o f  t h e  a c t u a l  f l i g h t  env i ronmen t  and  to deter- 
mine i t s  e f f e c t  on ATP4 subsys t em p e r f o r m a n c e .  

P r e s e n t  ATP4 p l a n n i n g  d o c u m e n t a t i o n  ider, t i i ' ies t h e  
f o l l o w i n g  measurement  r e q u i r e m e n t s  ( R e f .  1) d u r i n g  t h e  l a u n c h  
p h a s e :  

NG. M e a s u r e v e r t s  

1. S o l a r  P a n e l  A c c e l e r a t i o n  (50-750 c p s )  3 

2 .  A c o u s t i c s  (50-3000 CPS)  2 

3 .  V i b r a t i o n  (50-3000 c p s )  35 
- 

T o t a l  ATN l a u c c h  measuremecta  - 40 

The c u r r e n t  AAP program b a s e l i n e  (Ref .  2 )  p r o v i d e s  t h a t  ha rdware  
will b e  c a r r i e d  i n  t h e  AAP-4 I n s t r u m e n t  Un i t  (IU), which w i l l  p e r -  
f G r m  t h e  t a s k  o f  t r a n s m i t t i n g  t h e s e  r e a l  t i m e  ATM messurements  
d u r i n g  l a u n c h  p h a s e  o f  AAP-4 f l i g h t .  F i g u r e  1 i d e r i t i f i e s  t h e  
h a r d w a r e  which c u r r e n t l y  c o n s t i t u t e s  t h e  MSFC ha rdware  b a s e l i n e  
f o r  t h i s  f u n c t i o n .  S e l e c t i o n  o f  t h e  F-2 T e l e m e t r y  Sys tem (FM/FP"I 
t e l e m e t r y )  and t h e  S-1 Telemet ry  System ( S i n g l e  Sideband/FM telem- 
e t r y )  a l o n g  w i t h  t h e  n e c e s s a r y  t e l e m e t r y  s u p p c r t  h a r d w a r e ,  i d e n t i f i e d  
be low,  was p r e d i c a t e d  on t h e  bas i s  o f  t h e  f o l l o w i n g  r & t i o n a l e :  

1. T h i s  hardware  was p r e v i o u s l y  q u a l i f i e d  f o r  and  w i l l  have  
b e e n  f l i g h t  t e s t e d  on Apo l lo  SA-201 t h r c u g h  SA-2011 and  
on SA-501 thrGugh SA-503 l a u n c h  v e h i c l e s  by t h e  t i x e  t h e  
ATM i s  f l o w n .  

2 .  The o p e r a t i o n a l  I U  c u r r e n t l y  h a s  p r o v i s i o n s  for mount ing  
and  c o o l i n g  t h e s e  u n i t s  ( b r a c k e t s ,  c o l d  p l a t e s ,  e t c . )  
and s u p p l y i n g  s u f f i c i e n t  power f o r  t h e  o p e r a t i o n  o f  
t h e s e  u n i t s .  
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3. T h i s  s y s t e m  i s  c o m p a t i b l e  w i t h  t h e  e x i s t i n g  I U  a n t e n n a  
s y s t e m .  

4 .  U t i l i z a t i o n  o f  s p a r e s ,  p r e v i o u s l y  a l l o c a t e d  for SA-501 
and  SA-502, f o r  t h i s  ATM f u n c t i o n  i s  b e i n g  c o n s i d e r e d .  
On t h i s  bas i s ,  PO a d d i t i o n a l  p rocuremen t  w i l l  b e  n e c e s -  
s a r y  t o  s a t i s f y  t h e  ATM n e e d s  i n  t h i s  a r e a .  

The we igh t  breakdown for t h e  MSFC b a s e l i n e  c o n f i p u r a t i c n  
i s  as f o l l o w s :  

Weight ( # )  

1. F-2 RF Trzns r r i i t , t e r  Assembly 19.3 

2 .  F-2 Tel-emeter  Assembly 1 4 . 0  

3. Measurement Racks ( 2 )  @ 2 1 . 4 #  4 2 . 8  

4. S-1 RF T r a n s m i t t e r  Assembly 1 9 . 3  

5.  S-1 T e l e m e t e r  A s s e n 5 l y  

6 .  Model 2 4 5  Slow Speed. Y u l t i p l e x e r  1 2 . 5  

7 .  C a b l i n g  2nd Connec to r s  2 5 . 0  

T o t a l  WeiQit 1 5 0 .  4 #  

Us ing  t h i s  c o n f i g u r a , t i o n  i n  c o n j u n c t i o n  w i t h  e x i s t i n g  
opei-at  i o i i a l  I U  a n t e n n a s ,  1 2  c o n t i n u o u s  FWFN meas tir,t.ri:er,l.s arid 
2 8  wideband S i n g l e  Sideband/FM measurements  w i l l  be  t r a n s r r ' i t t e d  
f o r  p c s t  f l i g h t  e v a . l u a t i o n .  

Recent  d i s c u s s i o n s  w i t h  i'4SFC have  r e v e a l e d  g rowing  
c o n c e r n  o v e r  t h e  i n d u c e d  environrneEt d u r i n g  d o c k i n g  o f  t h e  
LWATM t o  t h e  MDA. C o n s i d e r a t i o n  i s  p r e s e n t l y  beirlg g i v e n  
t o w a r d s  a c q u i r i n g  l o a d s  and v i b r a t i o r ,  d a t a  d u r i n g  t h i s  p h a s c  
of  t h e  AAF-4 m i s s i o n .  MSFC i s  c o n s i d e r i n g  moving t h e  t e l e m e t r y  
equ ipmen t ,  p r e v i o u s l y  d i s c u s s e d ,  f rom t h e  I U  t o  t h e  ATN i n  o r d e r  
t o  p e r m i t  data  a c q u i s i t i o n  a f t e r  s e p a r a t i o n  o f  t h e  LI\II/PTY frcm 
t h e  AAP-4 l a u n c h  v e h i c l e  ( i . e . ,  d u r i n g  d o c k i n g  t o  t h e  MDA). 

S i n c e  t h e  ATM a c t i v e  c o o l i n g  s y s t e m  i s  l o c a t e d  on t h e  
Exper imen t  Package ,  t h e  t e l e m e t r y  u n i t s ,  p r e v i o u s l y  i d e n t i f i e d ,  
would have  t o  be  mounted on t h e  Exper imen t  Package where  c o l d  
p l a t e s  c o u l d  b e  made a v a i l a b l e  for c o o l i n g  them. L o c a t i o n  of 
t h e s e  u n i t s  i n  or c.n t h e  ATP! ExperimeRt Package c o u l d  p r e s e n t  
t h e  f o l l o w i n g  p rob lems :  

1. The need  f o r  additior.a.1 w i r i n g  a c r c s s  t h e  ATM g i r r b a l s  
t o  t r a n s d u c e r s  on t h e  r a c k  and t o  power s o u r c e s  on 
t h e  r a c k .  
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2. 

3. 

4. 

5.  

6. 

The r e q u i r e m e n t  f o r  a d d i t i o n a l  - ATM power d u r i n g  l aunc l i  
and dock ing  p h a s e s .  C u r r e n t l y ,  t h e  c r d y  power a v a i l a b l e  
on t h e  ATIV! p r i o r  t o  d o c k i n g  o f  t h e  LIUATN to t h e  IWi! 
( a f t e r  which s c l s r  a r r a y  deployment  o c c u r s )  corres E ~ o m  
S i l v e r - Z i E c  p r i m a r y  ( n o n - r e c h a r g e a b l e )  b a t t e r i e s  ( R e f .  5) 
which a re  s p e c i f i c a l l y  u s e d  f o r  ATP/! Rack t h e r r r a l  c o r l t r o l  
d u r i n g  t h i s  p e r i o d .  A l l  o t h e r  ATP? s y s t e m s ,  l n c l u d i n g  
t h e  ATM s o l a r .  a r r a y  r e c h a r g e a b l e  b a t t e r y  e l e c t r i c a i  power 
s y s t e m ,  i n  t h e  c u r r e n t  p l a n n i n g ,  w i l l  n o t  be  ene rg izec ‘  
u n t i l  a f t e r  deployment  of t h e  ATM s o l a r  a r r a y .  The re- 
q u i r e m e r t  for t h e  ATP4 c o o l a n t  systerr!  t o  be a c t i v e  d u r i n g  
t h e  dock ing  p h a s e  of t h e  m i s s i o n  would p r o b a b l y  r e q u i r e  
e i t h e r  a g rcwth  i n  t h e  p r i m a r y  b a t t e r i e s  o r  a c t i v a t i c n  
o f  t h e  Nickel-Cadmium r e c h a r g e a b l e  b s t t e r i e s  p r i c r  to 
s o l a r  a r ray  deployment .  

The p o s s i b l e  i n t e r f e r e n c e  w i t h  e x p e r i m e n t  thern:al  cn r , l , ro l  
by  l o c a t i n g  t h i s  t e l e m e t r y  equipment  betweer. t h e  exper i -  
mer,ts and  t n e  t h e r m a l  s i n k  ( c a n i s t e r  wail). 

The a d d i t i G n  o f  new a n t e n n a s  t c  perrr , i t  t r a n s v i s s i c n  to 
t h e  xSF’T\r p r i o r  t o  s o l a r ,  a p r ’ a y  d.ei-,lcy;:ie:it j scneme t c  
p e r m i t  u t i l i z a t i o n  of e x i s t i r , g  ATM anteririas ( p r e s e n t l y  
l o c a t e d  on t h e  e x t y e m i t i e s  of  t h e  s o l a  w i n g s ) .  

The p c s s i b l e  impac t  on d e s i g n  o f  t h e  ATM g i m b a l  moun t s ,  
g imba l  t o r q u e r s ,  and r o l l .  p o s i t i o n i ~ g  d e v i c e s .  Gimbel.  
mounts a re  c u r r e n t l y  b e i n g  d e s i g n z d  by P e r k i n - E l n e r  for  a n  
Exper iment  Package weight  of  5000 t . l O %  pounds .  The 
c u r r e n t  we igh t  estimate o f  t h e  Expcr,imerit Fack=l.g,e i s  
a p p r o x i n a t e l y  5 4 0 0  pounds .  U t i l i z i n g  t h i s  t e l e q e t r y  
approach  wculd l e a v e  no r r a r g i n  f o r  des i .gn  c c n t i n g e n c i e s .  

The a d d i t i o n  o f  equipment  t o  t h e  c a n i s t e r  w c u l d  r e d u c e  
t h e  a v a i l a b l e  s p a c e  be tween e x p e r i m e n t s  and would 
t h e r e f o r e  r e s t r i c t  f a c t G r y  and MSOE a c t i v i t i e s  w i t h i n  
t h e  e x p e r i m e n t  package .  

If t h e  a l t e r n a t e  MSFC a p p r c a c h  o f  mount ing  t h e  r e q G i r e d  
t e l e m e t r y  equ ipmen t ,  for t h i s  f u n c t i o n ,  c n  t h e  ATM Rack - i s  a d o p t e d ,  
e i t h e r :  

1. The Upra ted  S a t u r n  I ha rdware  would have  to be s i g n i f i -  
c a n t l y  m o e i f i e d  t o  opera . te  i n  a p a s s i v e l y  c o n t r o l l e d  
t h e r m a l  env i ronmen t  o r  

2 .  t h e  u t i l i z a t i o n  of o t h e r  hardware  would have  to b e  
c o n s i d e r e d .  T h i s ,  o f  c o u r s e ,  would n c t  p e r m i t  MSPC 
t o  b e f i e f i t  from i t s  e x p e r i e n c e  w i t h  S a t u r n  hardware, 
v e n d o r s ,  e t c . ,  and would n e c e s s i t a t e  aac i i t i o l za l  e f f o r t  
on c o n t r a c t s ,  s p e c i f i c a t i o n s ,  e t c .  
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e i t h e r  ATN Rack mourited s y s t e m  would r e q u i r e  some hard-  
elopmerit ar,d q u a l i f i c a t i o n  wcvk anC would c a r y y  a l c n g  
t h e  power and  a n t e n n a  c o m p l i c a t i o n s  p r e v i o u s l y  c i t e d  

f o r  t h e  Exper iment  Package mounted s y s t e m .  I n c o r p o r a t i o n  o f  
t h e s e  u n i t s  on t h e  ATM R r c k  does n o t  a p p e a r  t o  r e s u l t  i n  e i t h e l -  
a s p a c e  p rob lem or a n  a c c e s s i b i l i t y  p rob lem,  s i r c e  t h e  r a c k  has 
r e c e n t l y  b e e n  l e n g t h e n e d  and  t h e  e l e c t r i c a l  power s y s t e m ' s  
ba t t e ry  - c h a r g e r  - r e g u l a t o r  u n i t s  have  S e e n  d e c r e a s e d  i n  
number ( i  . e . ,  more s p a c e  i s  a v a i l a b l e ) .  

1024-SHL-sew S. H .  Lev ine  

A-ttachrnents 
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